Objective : Measurement of the degree of stenosis is not enough to decide on the treatment strategy for patients with carotid stenosis. Plaque morphology examination is needed for such a decision-making. Thus, we evaluated the usefulness of plaque magnetic resonance imaging (MRI) to decide on the modality of treatment for patients with carotid atherosclerotic plaques. Materials and Methods : Fifteen patients presenting with carotid stenosis between 2014 and 2016 were included. They underwent angiography for measurement of the degree of stenosis. Carotid plaques were visualized using MRI.
INTRODUCTION
Ischemic stroke and transient ischemic attack (TIA) are commonly caused by carotid atherosclerosis.
Measurement of carotid artery stenosis is a standard method for evaluating the stroke risk. However, Ambrose et al. 2) suggested that myocardial infarction (MI) frequently occurs from non-severe coronary ar- 
MATERIALS AND METHODS

Study population
Between April 2014 and January 2016, we retrospectively evaluated 15 patients who were treated for carotid stenosis at our stroke center. All patients underwent carotid artery MRI examination and carotid artery angiography.
Plaque MRI
The patients underwent MRI performed on a 3.0T
Achieva Tx (Phillips, Amsterdam, The Netherlands).
Carotid plaques were visualized using MRI. T1, T2, 
RESULTS
The mean patient age was 70. Values are presented as mean ± standard deviation or number (%) unless otherwise indicated III and VII) and nine (60%) unstable (types IV-V and VI) plaques. There were six (40%) IPH cases ( Table 3 ).
All patients with IPH (n = 6) were symptomatic (100%). There were three symptomatic patients (33.3%) in the non-IPH group (p = 0.013). The mean stenosis degree was 58.9% in the IPH group and 70.4% in the non-IPH group (p = 0.094) ( Table 4 ). In the non-IPH group, the symptomatic patients had severe stenosis.
However, the symptoms occurred irrespective of the degree of stenosis in the IPH group.
In the stable lesion types, the patients with mild and moderate stenosis (n = 3, 50%) were treated with medications and those with severe stenosis (n = 3, 50%) with CAS. In the unstable lesion types, three patients with mild stenosis (33.3%) were treated with medications; however, two patients were treated for ischemic cerebrovascular events during the follow-up period (66.7%). Further, the patients with severe stenosis (n = 6, 66.7%) were treated with CAS. In the stable lesion types, none of the patients (0%) presented with ischemic cerebrovascular events during the follow-up period. In the unstable lesion types, two patients (22.2%) had recurrent ischemic cerebrovascular events during the follow-up period. The plaque MRI of these patients revealed IPH. In the IPH group, the recurrent ischemic cerebrovascular event rate was 33.3%. Particularly, the recurrent ischemic cerebrovascular event rate was 66.7% in the IPH group with mild stenosis treated with medications.
Illustrative case 1
A 67-year-old man was admitted due to mild motor weakness of the right upper extremity (grade 4+) and mild dysarthria. He had hypertension and hyperlipidemia.
He had a history of cerebral infarction twice, 4 years and 4 months earlier. A month ago, he was treated with medications for a mild left cervical internal carotid artery (ICA) stenosis (Fig. 1A) . MRI on admission showed multiple cerebral infarctions at the left cerebral hemisphere (Fig. 1B) . The degree of carotid stenosis was not changed (14.7%), however, small ulceration was demonstrated on cerebral angiogram (Fig.   1C ). Plaque MRIs showed IPH (Fig. 2) . On T1 enhanced image, focal disruption of fibrous cap was demonstrated (Fig. 2D, E) . He was treated conservatively.
After 8 days, he had a recurrent cerebral infarction ( ings, the carotid plaque had an IPH and ulcer as shown in the MRI (Fig. 4) .
Illustrative case 2
A 75-year-old man was admitted due to dizziness.
He had no DM, hypertension, and hyperlipidemia. He was treated for coronary heart disease 20 years prior.
He had no motor weakness. The degree of carotid stenosis was mild (35%) (Fig. 5) . Plaque MRIs showed IPH in the right ICA and chronic complete occlusion in the left ICA (Fig. 6) . He was treated with medications.
After 27 months, he had a recurrent ischemic cerebrovascular event, amaurosis fugax. Cervical angiogram showed progression of carotid stenosis to 80% (Fig. 7) . He underwent CAS. Right ICA angiogram showed more dilatation of ICA after CAS (Fig. 8) . veloped such an event. The carotid plaques of four (44.4%) of these nine patients who suffered an ischemic event during the follow-up were classified as lesion type IV-V; five (55.6%) of these patients presented with lesion type VI. The event-free survival rate was higher among the patients with the MRI-defined stable lesion types (III, VII, and VIII) than among patients with the MRI-defined high-risk lesion types (IV-V and VI) (58-month event-free probability 100% vs. 67.8%; log rank test p < 0.0001). 7) Our findings are consistent with such results. In our study, only the patients with unstable lesions (22.2% vs. 0%) presented with ischemic cerebrovascular events (ischemic stroke) during the follow-up period.
DISCUSSION
Rothwell et al. reported that the benefits of CEA depend upon patient-specific factors other than the degree of stenosis in symptomatic moderate stenosis groups. 14) Plaque characters, such as the integrity of the fibrous cap and the size of the lipid core, are important for contributing to the stability of the plaque and are found in both symptomatic and asymptomatic carotid arteries. 
